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Abstract 
Evaporation and evapotranspiration are major components of the water cycle and water balance. Studying them allows a better 
knowledge and understanding of the mechanisms and regularities that guides the water circulation in nature and also its 
associated processes. The general aim of this study is to analyze the evaporation and evapotranspiration measured on the 
Căldăruşani Lake, and their influence on the lake’s water volume. The paper highlights: i) the temporal variation of the measured 
values of the evaporation and evapotranspiration and the influence of some controlling parameters (mainly climatic) on these 
processes; ii) the relationship between the evaporation and evapotranspiration; and iii) the volume of water loss by evaporation 
and evapotranspiration, influencing the lake’s water resource. The study is based on climatic, hydrologic and morphometric data 
of the Căldăruşani Lake. The analysis is performed for the 2009-2014 period by using statistical and mathematical methods (for 
example, linear correlations or equations to estimate the volume of water loss by evaporation). The results show higher values of 
the evapotranspiration (10.3 mm/day) than those of the evaporation (4.3 mm/day). The volume of water loss by evaporation and 
evapotranspiration from the Căldăruşani Lake, in 2014, was around 2.9 mil.m3 (almost 1/3 of lake’s volume).  
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1. Introduction 
Evaporation and evapotranspiration are fundamental components of the water balance, being major variables in 
analysing the variations of the water level and volume stored in a lake. The study of open water evaporation and 
aquatic plants evapotranspiration is useful for water resource managers, which are interested in estimating the 
possible impact of these processes on water budgets [1]. The evaporation and evapotranspiration have an impact on 
the society at both economic and ecological levels. Regarding the economic considerations, by monitoring and 
surveillance of these phenomena, recommendations for irrigation practices may be formulated such as enhancing 
irrigation program planning and enabling more accurate estimations of agricultural production under various 
pluviometric conditions. Ecologically, the evaporation and evapotranspiration regulates the local climate by 
enhancing the phenomena of fog, which might affect the neighbour cities. 
Recent studies on open water evaporation of lakes aimed at testing different pans used for direct measurements of 
this process and at analysing the influence of meteorological factors on evaporation [2-8]. As for the aquatic plants 
evapotranspiration, the studies have focused on measurements made on the reed plant known as the most productive 
and windspred, in relation with weather conditions [9-13]. Many studies have been made for comparing the open 
water evaporation with the evapotranspiration measurements at different aquatic plants, like reed or cattail [1,13-
17]. Moreover several attempts have been made to assess the impact of evaporation and evapotranspiration on the 
water stored in lakes, on aquatic ecosystems and society [6,18,19]. 
In Romania, previous studies have focused on the analysis of the spatial and temporal variation of the 
evaporation based on direct measurements from GGI-3000 pan [20-28]. As for the aquatic plants evapotranspiration, 
previous studies focused only on the Danube Delta, using either data measured at Maliuc evapometric station 
(disbanded in the 60s) or satellite images [29-31]. Nowadays the measurements concerning the aquatic plants 
evapotranspiration are made only on the Căldăruşani Lake (from 2009). This paper completes and updates the 
results of the previous studies in Romania on evaporation/evapotranspiration and brings new contributions, on the 
one hand, to the knowledge of the relationships between the two processes and the main parameters controlling 
them, and on the other hand to the assessment of the impact of open water evaporation and aquatic plants 
evapotranspiration on the volume of water stored in lakes.  
In this context, the objectives of this paper are (i) to analyse the temporal variation of the evaporation and 
evapotranspiration measured on the Căldăruşani Lake and the influence of some controlling parameters (mainly 
climatic) on these processes; (ii) to compare the intensity of the two processes and identify the relationship between 
them, and (iii) to assess the volume of water loss by evaporation and evapotranspiration in order to identify the 
impact caused by these processes on the water stored in lake. This study focuses on the Căldăruşani Lake, located in 
the southern part of Romania (Fig. 1), in the Romanian Plain, at approximately 85 m.a.s.l. This lake is formed at the 
confluence of the Cociovaliştea and Vlăsia rivers, within the Ialomiţa River’s basin. It covers an area of 239 ha, with 
a length of 6 km, a width of 100-200 m and a maximum depth of 5 m [32]. The total volume of the Căldăruşani 
Lake is 9.78 million m3 (according to the bathymetry from 2009 conducted by the Ialomiţa-Buzău Water Basin 
Administration). 
2. Data and methodology 
2.1. Measurements of evaporation and evapotranspiration on the Căldărușani Lake 
At the water surface of the Căldărușani Lake, an evaporimeter raft was installed in 1954 (Fig. 2). The 
evaporimeter was equipped with different equipment needed to measure evaporation, wind speed, precipitation, dry-
bulb and wet-bulb temperature (psychrometer) and water temperature in the pan (evaporimeter) and inside the lake 
(at different depths). For measuring the evaporation, an evaporimeter type GGI-3000 was installed on the raft. This 
pan with a cylindrical design and an area of 3000 cm2 is filled with water. In the center of the tank is a metal index 
tube upon which a volumetric burette is set when evaporation observations are made [33]. These measurements are 
performed daily at 7 AM and 7 PM, during the period without ice, respectively from April to November. In order to 
calculate the daily evaporation ratio, the values obtained within 24 hours are cumulated. Regarding meteorological 
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parameters (air temperature and wind speed at heights of 0.2 and 2 m), they are measured daily at 7 AM, 1 PM and 7 
PM. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 1. Location of the Căldărușani Lake in Romania (up right frame), of the analysed stations, and extension of the aquatic vegetation (based 
on 2008 orthophotoplan). 
 
Whereas the surface covered with aquatic vegetation on the Căldărușani Lake is increasing, in May 2009 an 
evapotranspirometer was installed on the lakeside (Fig. 2). The evapotranspirometer has been placed on the surface 
covered with reeds, to estimate the aquatic plants evapotranspiration along with the open water evaporation. The 
evapotranspirometer is a tank composed of a main vessel, in which the total loss of water is measured. It has a 
cylindrical design made of metal, and a height of 110 cm with an area of 3000 cm2 (its surface being equal to the 
GGI-3000 pan installed on evaporimeter rafts). Inside the evapotranspirometer, about 50 cm of soil were introduced, 
and also reed was planted; then the pan was filled with water from the lake. The evapotranspirometer flots on the 
surface of the lake due to cylindrical flotating devices, therefore depending on the water level’s variation; the upper 
part remains above the water by about 7 cm. During measurements, the water level in the pan must be 
approximately equal to the one of the lake. The reed is planted into the evapotranspirometer in April, therefore 
differences may occur when comparing to the reed growing naturally on the lakeside; however, the natural 
vegetation density is respected. In June and July, the average heights of reeds from the evapotranspirometer is 1.75-
2.0 m, while the others reach up to 3.0 m; however, it is considered that the development conditions of the reed are 
suitable in the evapotranspirometer. The water level on the evapotranspirometer is measured twice a day at 7 AM 
and 7 PM; the daily values of aquatic plants evapotranspirations are calculated by cumulation in 24 hours. 
The present study used daily data series of evaporation and evapotranspiration measured during the period April-
November, between 2009 and 2014, collected by the Romanian National Institute of Hydrology and Water 
Management. To estimate the open water area as well as the area covered by aquatic vegetation of the Căldărușani 
Lake, an orthophotoplan from 2008 (0.5 m spatial resolution) was used. 
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Fig. 2. Pan evaporimeter located in the middle part of the Căldăruşani Lake (left) and evapotranspirometer on the lakeside (right). 
2.2. Methodology  
The methodology of this study is based on statistical methods, which reveal a relation between the open water 
evaporation and the aquatic plants evapotranspiration, and also between these two parameters and other parameters 
(air temperature, water temperature) controlling them. The estimation of the water volume lost due to open water 
evaporation and aquatic plant evapotranspiration, was achieved by using the equation proposed by Drobot and 
Şerban in 1999 [34]: 
 
PE = 10
3 · El · A           (1) 
 
PE – annual water loss through evaporation/evapotranspiration (in mil. m3); El – monthly 
evaporation/evapotranspiration (in mm); A – open water area or aquatic plants area (in km2). 
3. Results and discussions 
3.1. Evaporation – evapotranspiration relantionship 
During the studied period (2009-2014), between April and November, on the Căldărușani Lake, the open water 
evaporation (4.3 mm/day) was lower than the aquatic plants evapotranspiration (10.3 mm/day). These results 
confirm previous studies, pointing out that the aquatic plants evapotranspiration is higher than the open water 
evaporation, even if the reed planted into the evapotranspirometer does not reach its full capacity development, 
according to Walkovszky in 1973 [10]. Comparing the evaporation ratios measured on the Căldăruşani Lake with 
those measured in other European countries, we could observe that they are more or less closed to the measurements 
made in Poland 3.3 mm/day [2] or in France 4-5 mm/day [6]. As well, the values of aquatic vegetation 
evapotranspiration were almost equivalent with the 6 vegetation season's results (one vegetation season representing 
one year) of 7.7 mm/day for reed and cattail in Spain [35], and also they are similar with those suggested in other 
studies regarding Nebraska (USA) with 0.3 – 11.0 mm/day [36], Sicily (Italy) with 0.8 – 8.0 mm/day [37] and Ferto 
Lake (Hungary) with 0.2 – 7.0 mm/day [38]. The differences between values are attributed to different climate 
conditions, the evaporation and evapotranspiration measured on the Căldăruşani Lake being comparable with 
measurements from regions with a continental climate. 
The evaporation and evapotranspiration measured on the Căldărușani Lake are correlated by a linear direct 
regression, with a coefficient of determination of 0.65 (Fig. 3). Also, other authors [3,6,10,39] have identified in 
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their studies the linear direct regression as being the best correlation between evaporation and evapotranspiration. 
For case studies developed in USA [39] and Hungary [10], the coefficients of determination range from 0.83 to 0.62.  
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 3. Correlation between evaporation and evapotranspiration on the Căldărușani Lake (mean daily values for every month, 2009-2014 period). 
3.2. The variations of evaporation and evapotranspiration in 2014 and the influence of controlling factors on theses 
processes 
The year 2014 can be characterized as rainy in terms of rainfall and hot in terms of air temperature, thus 
determining a daily mean of 4.3 mm/day for open water evaporation and of 7.8 mm/day for aquatic plants 
evapotranspiration. These values are close to measurements made in other regions with a continental climate [36, 
40].  
During the summer, especially in July and August, the evaporation exceeds 7.0 mm/day, while the 
evapotranspiration exceeds 20.0 mm/day (Fig. 4), due to the mean air temperature exceeding 25ͼC, and the 
maximum sunshine duration (over 300 hours/month). The difference between the open water evaporation and the 
aquatic plants evapotranspiration is explained by the plants’ growing cycle. The evapotranspiration oscillates with 
the aquatic vegetation’s growing cycle: the reed’s influence on the evapotranspiration values starts in April when the 
plant is short, it increases in July and August when the plant reaches maturity, and then decreases with the wilting 
plant. Differences emerge also between the daily values of the open water evaporation, and the aquatic plants 
evapotranspiration due to meteorological conditions. 
 
 
 
 
 
 
 
 
 
Fig. 4. Daily variations of the evaporation and evapotranspiration on the Căldărușani Lake in 2014. 
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Until the 18th century, the evaporation and evapotranspiration processes were considered to be directly influenced 
by the wind speed and the saturation vapor pressure. Latest studies have shown that differences emerged between 
evaporation and evapotranspiration were attributed to radiation factors, such as the solar radiation which can 
increase the transpiration process several times, and the diffuse radiation, which increases plants’ transpiration by up 
to 30-40%. However, the radiative factors have not the same impact on the open water evaporation. Several studies 
published in the last decade have shown that the evaporation and evapotranspiration depend on the entire complex 
of meteorological parameters [3]. 
According to the multiple linear regressions, all considered meterological parameters (air, relative humidity, 
moisture deficit, wind speed, precipitations) and water temperature influence significantly the open water 
evaporation and aquatic plants evapotranspiration, the coefficient of determination reaching 0.86 in May for the 
evapotranspiration and 0.83 in September for the evaporation (Table 1). 
Fig. 5 shows the correlation between, on one side, the open water evaporation and aquatic plants 
evapotranspiration, and, on the other side, the air and water temperature. The results indicate a direct linear 
correlation between evaporation, evapotranspiration, and air and water temperature (inside the lake and inside the 
pan); the coefficient of determination was greater than 0.60. The relative humidity has an important role in the 
formation of water vapor only in the wet seasons (the coefficient of determination reaching 0.86 in September), 
while the wind speed can be an important factor in lifting and transport the water vapor into the atmosphere, but 
only if it exceeds 1.2 m/s/day. 
Table 1.The coefficients of multiple linear regression between evaporation, evapotranspiration and some controlling parameters. 
Month IV V VI VII VIII IX X XI 
E(f)Ta, Tw, UR,W, P, DS, D, D1 0.22 0.68 0.57 0.41 0.75 0.83 0.78 0.21 
ET(f)Ta, Tw, Tw* UR,W, P, DS, D, D1,D2  0.35 0.86 0.74 0.61 0.47 0.71 0.62 0.67 
E – evaporation (mm), ET – evapotranspiration (mm), Ta – air temperature (ͼC), Tw – water temperature in GGI pan (ͼC), Tw* – water 
temperature in the lake (ͼC), RH – relative humidity (%), W – wind speed (m/s), DS – duration of sunshine (hours/day), P – precipitation (mm), 
D – moisture deficit depending Ta (mb), D1 – moisture deficit depending Tw (mb), D2  – moisture deficit depeinding Tw* (mb). 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 5. Correlations between evaporation, evapotranspiration, air and water temperature. 
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3.3. Water loss by evaporation and evapotranspiration on the Căldărușani Lake 
The volume of water loss by evaporation and evapotranspiration can be estimated by knowing the measured 
amounts of the evaporation and evapotranspiration, as well as the open water and aquatic vegetation areas. In this 
study, the evaporation and evapotranspiration measured values date to April-November 2014. The open water and 
aquatic vegetation areas were estimated based on the 2008 orthophotoplan (year when the spatial support allowed us 
to estimate the open water and aquatic vegetation areas). Thus, in 2008, the lake’s area reached 2.34 km2, 72.2% 
representing open water and 27.8% aquatic vegetation cover (Fig. 1). In 2014 the lake volume was of 8.5 million m3 
(according to the lakes’ volumetric curve). 
Based on these data, the volume of water lost by evaporation and evapotranspiration reached 2.9 million m3 
(Volume 1) or 34% of lake’s volume. From this value, 20% correspond to open water evaporation (1.73 million m3), 
and 14% to aquatic plants evapotranspiration (1.19 million m3). In July and August, the volume of water loss by 
evaporation and evapotranspiration exceeded 0.6 million m3/month. Although the area covered by aquatic 
vegetation is three times lower than the open water area, in summer the differences between water loss caused by 
evaporation or evapotranspiration were not so large (Fig. 6). 
In lack of aquatic vegetation, therefore in lack of evapotranspiration, the volume of water loss by evaporation 
would attaint 2.4 million m3 (Volume 2). Consequently, the difference between the two volumes of water loss 
(Volume 1 and Volume 2) is 0.5 million m3, which hypothetically corresponds to reeds’ transpiration. 
The aquatic plants evapotranspiration may explain the disequilibrium in a lake’s water balance. As example, Al 
Domany in 2013 [6] observed the disequilibrium between the entries and the outputs within a natural lake’s water 
balance; in lack of measurements, he determined the water loss by aquatic plant evapotranspiration as being three 
times greater than open water evaporation [13]. Therefore, he proposes the introduction of the aquatic plants 
evapotranspiration in the water balance equation, along with the other components (i.e., evaporation, precipitation, 
infiltration). 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 6. Monthly variations of water loss through evaporation and evapotranspiration on the Căldăruşani Lake in 2014. 
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4. Conclusions 
This paper aimed to analyse the evaporation and evapotranspiration at the spatial scale of the Căldărușani Lake, 
in Romania. Based on measured data, it highlighted: i) the relationship between the two processes; ii) the 
evaporation and evapotranspiration variations in 2014 and the influence of some controlling factors (mainly 
meteorological) on these processes, and iii) the volume of water lost by evaporation and evapotranspiration. 
The results indicated that in 2014, the open water evaporation was in average of 4.3 mm/day and the aquatic 
plants evapotranspiration was in average of 7.8 mm/day on the Căldărușani Lake. The two processes generated a 
water loss of 34% of lake’s volume. In lack of vegetation, the water volume lost by evaporation would have been 
lower, therefore the difference results from the aquatic plants transpiration (i.e., reed associations). 
This paper showed the important role of the evapotranspiration of aquatic vegetation along with the open water 
evaporation in lakes’ water budget, which enhances the necessity of measuring both parameters and introducing the 
evapotranspiration in lakes’ water balance equation.  
Also, this study represents a methodological model for analysing and predicting water loss by evaporation and 
evapotranspiration. The method applied in this study can be implemented for other lakes which are also formed 
along river valleys, with the same kind of hydrological regime and being subjected to similar climatic conditions to 
the ones of the Căldăruşani Lake.  
In the last few years in the Romanian Plain, the lakes formed along river valleys are subjected to the silting and 
the eutrophication. The increase of water surface covered by aquatic vegetation is just one of the causes of these 
processes. By reducing or even maintaining water surface covered by aquatic vegetation in its normal limits, the 
degree of eutrophication and also the volume of water loss caused by evapotranspiration and evaporation could be 
reduced, which is relevant especially for lakes located in areas exposed to drought, such as the ones from the 
Romanian Plain. This is essential in the current context of global warming, which has as direct consequence the 
intensification of evaporation and evapotranspiration. 
Such studies can be useful, especially for lakes with economic uses, to estimate the impact of evaporation and 
evapotranspiration on water resources in order to manage them properly, and to insure their durability.  
Acknowledgements 
Special thanks to the Romanian National Institute of Hydrology and Water Management and Ialomiţa-Buzău 
Water Basin Administration for providing meteorological and hydrological data. 
 
References 
1. Boyd C. Evapotranspiration/Evaporation (E/Eo) ratios for aquatic plants. J Aquat Plant Manage 1987;25:1-3. 
2. Walkusz E, Jańczak J. Comparative study of evaporation rate from surface water of Lake Raduńskie Górne and that from an evaporimeter 
pan placed on land. Limnological Review 2009;7(4):241-246. 
3. Jhajharia D, Kithan SB, Fancon AK. Correlation between pan evaporation and meteorlogical parameters under the climatic conditions of 
Jorhat (ASSAM). Journal of India Water Resources Society 2006;26(1-2):39-42. 
4. Dąbrowski M. Evaporation from surface of lakes. Limnological Review 2007;7:133-138. 
5. Jensen ME. Estimating evaporation from water surfaces. CSU/ARS Evapotranspiration Workshop 2010;27. 
6. Al Domany M, Touchart L, Bartout P, Nedjai R. The evaporation from ponds in the French Midwest, Lakes, reservoirs and ponds 
2013;7(2):75-88. 
7. Alazarda M, Leduc C, Travi Y, Boulet G, Ben Salem A. Estimating evaporation in semi-arid areas facing data scarcity: example of the El 
Haouareb dam (Merguellil catchment, Central Tunisia). Journal of Hydrology 2015;3:265-284. 
8. Tegos A, Efstratiadis A, Malamos N, Mamassis N, Koutsoyiannis D. Evaluation of a parametric approach for estimating potential 
evapotranspiration across different climates. Agriculture and Agricultural Science 2015;4:2-9. 
9. Brix H, Sorrell BK, Lorenyen B. Are Phragmites-dominated wetlands a net source or net sink of greenhouse gases?. Aquat Bot 2011;69:313-
324. 
10. Anda A, Teixeira da Silva J, Soos G. Evapotranspiration and crop coefficient of common reed at the surroundings of Lake Balaton, Hungary. 
Aquat Bot 2014;116:53-59. 
11. Xu S, Ma T. Evapotranspiration observation and data analysis in reed swamp wetlands. IAHS Publ. 2011;344:239-244. 
289 Florentina-Iuliana Stan et al. /  Procedia Environmental Sciences  32 ( 2016 )  281 – 289 
12. Acreman MC, Harding RJ, Lloyd CR, McNeil DD. Evaporation characteristics of wetlands: experience from a wet grassland and a reedbed 
using eddy correlation measurements. Hydrol Earth Syst Sc 2003;7(1):11-21. 
13. Herbst M, Kappen L. The ratio of transpiration versus evaporation in a reed belt as influenced by weather conditions. Aquat Bot 
1999;63:113-125. 
14. Wallace JS. Calculating evaporation: Resistance to factors. Agric For Meteorol 1995;73:353-366. 
15. Grundwell ME. A review of hydrophyte evapotranspiration. Rev Hydrobiol Trop 1986;19:215-232. 
16. Rashed AA. Assessment of aquatic plants evapotranspiration for secondary agriculture drains (case study: Edfina drain, Egypt). Egyptian 
Journal of Aquatic Research 2014;40:117-124. 
17. Anda A, Soos G, Teixeira da Silva J, Kozma-Bognar V. Regional evapotranspiration from a wetland in Central Europe, in a 16-year period 
without human intervention. Agricultural and Forest Meteorology 2015;205:60-72. 
18. Remini B. L’évaporation des lacs de barrages dans les regions arides et semi arides: Exemples Algeriens. Larhyss Journal 2006;4:81-89. 
19. Touchart L. Lacs et risques: un essai de typologie. Riscuri şi catastrofe 2006;5(3):13-20. 
20. Stoenescu V. Stătică S. Voicu G. Aplicarea câtorva metode de calcul pentru determinarea evaporaţiei în Câmpia de Vest (între Mureş şi 
Someş) şi în Depresiunea Jijiei. Studii de Hidrologie 1962;2:125-142. 
21. Bădescu V, Tudor C. Prime rezultate asupra experimentării unor tipuri de lizimetre la staţia Căldăruşani. Bucureşti: Institutul de 
Meteorologie şi Hidrologie; 1964. 
22. Bădescu V, Tibacu L. Determinarea evaporaţiei reale de la suprafaţa lacurilor de dimensiuni medii. Studii şi Cercetări partea a II-a 
Hidrologie 1975;44:103-118. 
23. Vladimirescu I. Hidrologie. București: Editura Didactică și Pedagogică; 1978. 
24. Preoteasa V. Variabilitatea de la an la an a evaporaţiei de la suprafaţa ape pe teritoriul României. Studii şi Cercetări Hidrologice 
1984;52:167-178. 
25. Rusu S, Chirilă G. Aspects regarding Water surface evaporation in Romania. Conference on water observation and information system for 
decision support. Macedonia; 2006. 
26. Neculau G, Stan FI. Indrumar pentru activitatea statiilor evaporimetrice. Bucharest: Institutul National de Hidrologie şi Gospodărire a 
Apelor; 2014. 
27. Stan F, Neculau G. Implementation of some calculation methods of the evaporation in the catchments of Prut and Bârlad Rivers. Air and 
water components of the environment 2014;219-226. 
28. Stan F, Zaharia L, Neculau G, Ioana-Toroimac G. Variabilité spatiale et temporelle de l’évaporation dans la Plaine roumaine. Actes du 
Colloque de l’Association Internationale de Climatologie 2015;28:621-626. 
29. Rudescu L, Niculescu C, Chivu IP. Monograph of the Danube Delta’s reed. Bucharest: Academia Română; 1965. 
30. Gâştescu P., Driga B. Modificări ale circulației apei în complexul lacustru Roșu-Puiu-Lumina din R.B.D.D. Analele Științifice ale Institutului 
Delta Dunării Tulcea 1997; 429-437.  
31. Covaliov S, Doroftei M, Hanganu J. Danube Delta Biosphere Reserve (D.D.B.R.): reed dynamics within actual context. AES BIOFLUX 
2010;2:69-80. 
32. Gâştescu P. Lacurile Terrei. Bucharest: CD PRESS; 2006. 
33. World Meteorological Organization – WMO. Guide to Meteorological Instruments and Methods of Observation. Geneva: Chairperson; 
2008. 
34. Drobot R, Şerban P. Aplicaţii de Hidrologie şi Gospodarirea Apelor. Bucharest: HGA; 1999. 
35. Sanchez-Carrillo S, Angeler DG, Sanchez-Andres R, Alvarez-Cobelas M, Garatuza-Payan J, Evapotranspiration in semi-aride wetlands: 
relationships between inundation and the macrophyte-cover: open-water ratio. Adv Water Resour 2004;27:643-655.  
36. Irmak S, Kabenge I, Rudnicka D, Knezevic S, Woodward D, Moravek M. Evapotranspiration crop coefficients for mixt riparian community 
and transpiration crop coefficients for common reed, cottonwood and peach-leaf willow in the Platte River Basin. J Hydrol 2013;481:177-190. 
37. Borin M, Milani M, Salvato M, Toscano A. Evaluation of Phrogmites australis (Cav.) Trin. Evapotranspiration in northern and southern 
Italy. Ecol. Eng. 2011;37:721-728. 
38. Walkovszky A. Experiments to determine reed transpiration. Official Issue of the Hungarian Meteorological Service 1973;43:145-150. 
39. Wallace S., Nivala J. A., Parkin G. F. Relationship between evapotranspiration and pan evaporation in cold-climate subsurface-flow 
constructed wetlands. IWA Specialist Group on the Use of Macrophytes in Water Pollution Control Newsletter 2005; 30: 1-4. 
40. Penman HL. Evaporation over Parts of Europe. Proceedings of the General Assembly of Rome 1954;3:168-176.41 
